Influence of intermittent hypoxia on the signal transduction pathways to inflammatory response and circadian clock regulation.
Obstructive sleep apnea syndrome (OSAS), characterized by intermittent hypoxia/reoxygenation (IHR), is often associated with changing levels of circulating inflammatory cytokines and causes excessive daytime sleepiness, mood disturbances, and cardiovascular disease. An abnormal rhythm in the expression of circadian clock genes is observed in OSAS patients, and is also implicated in OSAS-related clinical symptoms. IHR-induced signal transduction is thought to underlie OSAS-associated complications. The aim of this study is to elucidate the influence of IHR on signal transduction pathways to inflammatory response and circadian clock regulation. To evaluate the direct action of IHR on intracellular signaling, we used a cell culture model to explore the underlying transcriptional events initiated by IHR. Treatment of cultured human lung adenocarcinoma epithelial cells (A549) with IHR resulted in the elevation of mRNA levels of an inflammation cytokine interleukin-6 (IL-6), due to activation of the signaling pathway of nuclear factor-kappaB, a potent transcriptional activator of IL-6. On the other hand, the treatment of cells with IHR had little effect on clock gene response element-driven transcription. As a consequence, there was no significant change in mRNA levels of clock genes in IHR-treated cells. These results suggest that IHR can activate signal transduction to an inflammatory response, but not to circadian clock regulation. The abnormal rhythm in the expression of clock genes in OSAS patients is attributable to the changed levels of circulating factors that have the ability to modulate clock gene expression.